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In the heteroskedasticity model, volatility is defined as the conditional variance of
the series, so the volatility is latent and unobservable. If we want to analyze the
volatility before the model specification, a substitution for the volatility is needed.
Here in terms of the autocorrelation structure of the EGARCH-M model and SV-M
model, we investigate the relationship between the squared series and the volatility.
The conclusion is in these two models squared series and volatility have the same
memory properties. That is if the volatility defined by the model is long memory, the
squared series shows long memory phenomenon, while if the volatility is short
memory, the squared series is short memory too. So we can infer the memory
properties of the volatility by analyzing the memory properties of the squared series.
Additionally, with the help of the autocorrelation of the return series, we can
specify the mean equation. In the EGARCH-M model and SV-M model which catch
the linear relationship between the return and volatility, the return series and the
volatility series are either short memory or long memory at the same time. So when
specify the mean equation, the memory properties of the return series should be
considered
Also, we focus on shanghai composite index for empirical analysis. The daily
return series shows uncorrelated while the squared return series is long memory. With
the fact that the mean of the series is nearly zero, the mean equation which describes
the linear relationship of the return and volatility is not suitable here. We directly set
the mean equation to be zero for the sake of the compatibility of the theoretical
properties of the model and the real statistics of the data. Finally, two models
A-LMSV model and FIEGARCH model are chosen to fit the return series
respectively.
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